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deterioration due to repeated charges/ discharges, i.e., little 
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tetragonal system lithium manganese composite oxide 
expressed by the formula Li2Mn204. 
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S (3-2) , ftjfEA^4 ) ^^--^>i>*cO^?tm^* 

(p) sr^&s; (3-3) , tekifmrn-mm^cDx—TS 

>¥^(DW3tmmm. (q) SrJkS; (3-4) J;9#tf> 
[0 0 5 0] 



bT^Tir^u-^y^s/^ l 7S*SB*3«]:U ? *g^»Jfc b* 

a - ( a 1 o ) X (g^Sfia) X ( A 1 + B 1 ^(D A 1 (Ditm) 
b - (bl.) X (g^lTSfi) X (Al+Bl^Bl <o\tm 

P= (pJ X (^7 — xK^Si) -..(3-3) 

ci = (qoi) x {jj—7$i/mm --(3-4) 



•(3-1) 
• (3-2) 



(7) 

11 

Hfj|E(3-l) —(3-4) (D^frbRlbtcmMm 1 — 3 CO a , * [0 0 5 1 ] 

b. P. q, p-q, a + b §rTffi*l {CfJffS-T^o * [Hi] 



0-149828 
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1 ffftCttfto 
td^WSJI^ fcjftttg** Cm Ah) 


*o » m b* © 
& m m m 

(m Ah) 


1 0 * JIS$ 
(m Ah) 


a 


b 


! p 


Q 


a + b 


j> - q 


1MB Ml 


17.1 


7.8 


26.2 


19.0 


24.9 


7.2 


18.1 


17.5 




16.5 


8,7 


26.2 


19.0 


25.2 


7.2 


18.3 


18.0 


JUMU3 


15. 4 


10.4 


26. 2 


19.0 


25.8 


7.2 


18.7 


18.3 




22.0 


0 


26.2 


19.0 


22.0 


7.2 


15.9 


15.5 


item 


0 


34.6 


26.2 


19.0 


34.6 


7.2 [ 


18.6 


15.4 



[0052] 

(D^jVmMfea , b, p, qaSTKse (1) , (2) 

b ^ p - q — ( 1 ) 20 

a 4- b ^ p — (2) 

:<^)J;54yf ^Avy^^yu (A 1 ) iJoJzOuE 
^(fp^y ^^A^v^f^^^fe (Bl) <DM#£rIE 
^S^fCt LT^tPlE®^ffl^7t^JE^J 1 — 3 <^tvp 

^ f^yu (A 1 ) SrJEfiiffiiteKi: bT^tfiEffiSriS^fc 

[0 0 5 3] r*i,te:*tu lEJj^y J-*} J*^>-jj>m 30 
&m\$fo (Bl) SriEfiES^Kt LT^tfiESSril^fc 

[0 0 5 4] < y ^^^^^^f>^^t:4* (A2) CO 

^/*>*1\ j^^y^^^ (l i 2 co 3 ) ^imzs 

fl^V^V (MnO z ) tSr!Jf ^^t^y*^^ 
JtrtS 1 . 0 5:2. 0 0 lzf£%>£ 5ill0g & 

.£-Hfflbfc 0 o<5^T, Cco^^*^r/u^4-M^- 40 

5 0 0^3:^2 f^Fsl^ttT^mU ^<7)iaaS:2 4 
B#ra«ftbfc 0 t>#o<5^, 8 0 0tST*l. 2BtPrflrt> 
C<39SftS:2 4^ftWtfcS, 2 5 0°C 
/h r ^iiST^ip-f-^^ t {^i 9 y ^^Ms^^jf ^m 

[0055] ^htifc}) ^v^^>tf^m.^mtyo&c 

uKajjftSrffl^TXlSllISfSrfTofco 0*fA 
2 6^10° -9 0° cO$5H-TrS'J^:^^fe^:rcOX^[nl 



f^^izmm-tz x isstFf ^ srt abatis ^ 

tb7t Q ffi*i»3$S (5 11) "C^:^^L>5X^lH]tfft: 0 

a=0. 8 3 0 nmT&ofco 

[0 0 5 6] <iEffiffi^Sf<7?|03S*Sfico»J^>flfl|E y 
^*A^V#:Hg^KMfc4& (A 2) ^e>*-5jEffiffi4*W 

8 ommntmmut i,x<DT±^u^y^ nm 

A^l^ffijtrj;?) 0. 2 5 — 0. 2 7mm(Oy-h^^ 

BftfE*«flE|C#*LfcS«jKa^Sl OmmX 1 0 

Bfe*b, T i y-KSr»«»«-r4wi;t2:j;5jEffiSrf^ 

[0 0 5 7]fti^\ ^5/>5ryufflft:{r y ^^^JSfSS: 
EE«bfc^ffi^«t^HEiEffi&^tL^ix^7^K<Oir^ 

immmzntcjf?* mm^m lit a s-t ^ &mz* 

irS1gb-crl?Mb7b 0 ^7t, m^nffiWttvxitty-y 

it ] J >mVf}J* (LiPFe) £^3-is^jJ — 7$^ — 

mm b^ 0 

[0 0 5 8] itaSEffl05£-fcr/^S:2 0 °Cfrffi^f bfctI?fiMF*9 
l:tlmA/cm 2 <7)^a«tSST*5te®b, Hffi^S 4 . 
3 V(Cjgb7tB^T?E®^^T bTIEffi^W5cm^ffl^ 



13 

(A2) SrjEffiffittfffc lsX^&lEm<DW3tm^A (a 
2 C ) li, 11 8mAh/g-efeofc 0 
[ 0 0 5 9] <Affi^SJ^ffi^ft^I"J^>m®^¥^ 
g9//m, 2 0 n m<D* V7x- — 78^7 

T-f 7fifigl5<tS*»Jt bTO^y h^^/i- 

■^nrc^u>-^3fi*^i:^Wftb^ 0 o^5t^, flu 

h 7 p u y ^+»Hiftftt 5 4 2 0^ 

(C#*Lfc?S%KSB^35S2 Ommx 2 0mmi:4§j; 9 
J-^&S^«v— hSrWiE^mfls^^^L^ Tiy 

[0 0 6 0] #C^T% ~s/^/HB#K:y ^£A^JR?g£ 

y^^A (LiPF 6 ) ^uy^/^- h *3<tt>* 
l:l)^l. O^/t-/ 1 mm\^Tdm&<Dh<o&fem\s 

[0 0 6 1 ] mm\^^ 2 0 c C^^L7btl^rt 
CTlmA/cm 2 ^m«E3g«T^mU y^^^-f 

h) L, «JE^OVl^^tfc0#^-C3E«S:j!*Tb, 10 
^tfvLhbfcflL ^m^lmA/cm 2 ^m^^-Cfr 
V\ 1. 0 V^bfcB#^T*JiSc®S:«l-TLT*fiE — 

(q c2 ) KMil3 4 0mAh/g, 2 7 2mAh/ 

[0062] (3iite«?!i4) mmy f-ZM.-^^jf^m^m 

itm (A 2) ^^/^]EggW6 6li?L mjfEy^ 

yj*^^jji/-&&mtm (bi) ^??^5jEfiE?s^«i 

4fiSg|5, ilft^LTOTtf l/>7 7i/^l 711 

^K*5ctt>*Tir^u^y^ ^ ^atb?L#^^^T2 0 
SrJPx, MfEtf y h7 7/^oxfi/y^|:ii 
ftl^D-/l//l/7il:j; *9 0. 2 7mm(0^- h^i^M 
ft, Stria*m*^f+*bfcg*««B5>^2 OmmX 2 0 



(8) «¥l 0-149828 
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8U: 0 WfBIE^i^^-^tiSftjfSy f^Avy^ 

^fe&mtyo (A 2) ^b**Effig»Sf*5j:t5ffirSEy 

(B1 ) ^b&^iEte^jC 

O^ff-ifi, 0. 2gtfcof: 0 
[0 0 6 3] *fc, 3pj$g9 sp^ss 2 0 nm<D 

* y7x-X^-#y77-f^*9 7 SSSB t *g«S'J 
bTco^y h7 7;utn^u>'|&*3lM^^ 

x h 7 7/ut d xf 1/ y^+^M:lKt ^ ^ T« 2 0 
10 5>F^-^b7c 0 i>^o<5^. I^fe^p-^u^ 

fr-CfcS^^^U^Mflc^JE^bfco ^CD^, mjfSftm 
^{r^#bfcffi^eSB^2 OmmX 2 OramC/^J: 
pK^&^ffi^fCv'— hSrHiTlE^mff^^Bfe*b, Ti 

y-KS:»m*»-rswt^ < fc9^«s:f^jibfc 0 * 

SfiO. 0 8 1 g X'footio 

[0064] ^^x\ mziEmtexzfm^ikm&jfy^ 
20 ^tit^M'y ^mmm^mm^x^r^i-mm^m^iLX 

ft a ^4b\ flfriS«)S¥JK ir Ltl^7 7fty >^y 5^ A 
(LiPF 6 ) S-^^l^^ — yR^— hjo £U^^vU;>< 

1. o^-yu/ 1 mffiistLmj&<Dt><D&&imvtz 0 
[0065] mmms) muv ^p^^x^^m 
(a 2) ^e>*5iEffiSfeK6 4S*sb, Rutay^ 

•>A-^v^>lg'^^t:^ (bi) ^#5jEffiS4*Wi 
6figg[5, 3g®H"i: tTOTtfuy^y^ 1 711 
SM3J:l>*S£*3iJ£ bTco^ D y ^ F7 7/utnxf 

«)f*5±(;7tfi/yy7 ^£gW)?L#££ffl^T2 0 
4>raig^b^. tufSTKy ^ n v^/u^n^^u>^ 

!%}&u—;uy>uym^£ v 1 0. 2 7mm^)y- ht^-M 

mmmm^ttm^±ft!$my^2 ommx 2 0 

^b. T i y - KSr&«SS-f-5n ttr J; VjEm&if 
40 Mbfc 0 /^*3, tufSIESic^^ti^mlfSy f?^-7^ 

^m^mit^o (a 2) ^b^siEisg^w^jit^flfriEy 

^f?A-^>-^/^^gg>fk^ (BI) 7)^^^iEffig^K 
^^Itfifl, 0. 2gT*fcofc 0 
[0 0 6 6] BuffiiEffi*3j;t>*3llEiJ"!l4 <t [WJ^^ 

mp$mfrtoW£nfrtf7xm^&izmm\^x*Tsi>mfo 
&m^ALXfc 0 

[oo6 7] mMM6) mmv ^v^^if^M^m 
\ym (A2) ti^t£%wm&m*&§ 3iia t Wfay^ 

50 «>A^>^^if^g$^ (Bl) ^b^SjEtfigiKlKl 



(9) 



#Bfl¥ 10-149828 
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711^, ^Mtft btoortf y$ 1 7 MM 

*3aig[S^-^ti^ttff*L7c 0 o-c5^T, itufBIEffiS 
^K*5 <fctJ*T1r> 1^X7 v $ & gfj)?L#£rffl^T 2 0 

tfy&Ti. —/U-yu^^lzX DO. 2 7 in in<7» — h^ti-M 

MS»H$W«Lfcg»I^^2 OmmX 2 0 10 

^it, T i KSrScmSgi--5r irfrj; 9E«bSt^ 

(A 2) ^^^^IE^feK^oJ:t/Htjfsy 
^^A-^^^^^^t:^ (Bl) ^^^^IE®S^K 
IPS J*, 0. 2gtrfeofc 0 

^|£^ALT/t 0 • 20 

[0069] atmm3) m^, i J^<? j*-? 

\YM (A2) frht£%l£m&mW% OfifiSK ilft^ 

^^n^ttjfsy ^^A-e^^^^^b^i (a 2) a>e> 
[0070] »l\,^x\ m^jEm&£Tfmmm4 tmrntz 

[0 0 7 1 ] ««4) BUfBy ^A^>^>^^g£ 
^ (Bl) ^^*S]E1lffi^g8 OSiSB. Wtfl-t* 
a = (a 2c ) X (gftSffift) X 

b = (bid x x 

p= (p c2 ) x (^y7x-X^-^y7r^^ 

q= (q c2 ) X y y^n — X# — X-f ^ 
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*lff*:bfc 0 o<5^T, rixbcoW4^fflV^T^igf^ 1 

^^^^wtjfsy ^^A^-^^^^^t:^) (bi) 

^^jEttS^Wti, 0. 2gT*ot 
[0 0 7 2] SufEIES^ &XJ>%mM4 kWmt£ 

[0 0 7 3] ?#bn^||^0!l4~6*3ci:l>*JttSfi?il3. 4 
(D^rf^mM^ 2 O°C^^b7tt0^rtirT 2 in A (D 
^^"e-ttl-Fix^jEEfe^Srtf ofco ^fltfl, 4. 3VT^ 
rht7U 1 O^co^ikfl, KSfeKlteU 2. 0 

[0 0 7 4] ^fc, m^\,fcjEm^M<DW3tmmA<D 

y ^^j^^^jf^m^mtyo (a 2) co^m^s (a 

2J &1 1 8mAh/g. HtjfSy 7^^A^>^^^ 
KMbfl* (B 1 ) CDW3tM^M (bio) ^17 3mAh 
/g, Wimik^(OW^tMBM (poz) ^34 0mAh/ 
g, tufB^S^^Jr^m^m (q« 2 ) ^2 7 2mAh/g 
trfeS^b, ^ix^tLflufBIISE^y4^6^^'xV^^co 
ia^-3A^tL7cflfrtsy ^^J^^^^f^m^mt^) (A 2) 

(a) ^r^C5C (4-1) x tufBy^^A-^ 
>jf^-m&m\Jfa (Bl) cD^m^i (b) Srifc* 
(4-2) , ffiflE^ffi^CO;* y 7x- X# — r <4 

(p) Srtt^ (4-3) , 
mjfB^fe^coy y 7^^. — X# — r^'^3feG9if]3£ 
(q) Sr»C^C (4-4) J; «9 *^/c 0 
[0 0 7 5] 
(A2 + B l^(7)A2£Dlt?) —(4-1) 
(A2 + B 1 ^COB lCQlfc^) --(4-2) 
:) -(4-3) 
:) -(4-4) 



HUfB(4-l) —(4-4) (D^fr tlMMM 4 ^ 6 CO a 

b, P, q, p-q, a +b S:TlE^2tCf}flE-r-5o 



40 



[0 0 7 6] 



(10) 



t&MW-l 0- 1 4 9 8 2 8 
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«Jffc«««3s Cm Ah) 




& m * * 






a 


b 


P 


q 


a + b 


P - Q 


(mAh) 


Cm Ah) 




19.5 


6.1 


27.5 


22.0 


25.6 


5.5 


20.5 


20.2 




18.9 


6. e 


27.5 


22.0 


25.8 


5.5 


20.6 


20.3 


ik mm 6 


18.6 


7.3 


27. 5 


22.0 


25.9 


5.5 


20.8 


20.4 




23.6 


0 


27.5 


22.0 


23.6 


5.5 


18.9 


18.6 




0 


34. G 


27.5 


22. 0 


34.6 


5.5 


21.5 


17.8 



[0077] mzm2frbmbfrte£ ^i^mn^ 6 

(D^/umttlfea , b, p, q^Tffi^: (1) . (2) 

b^p-q (1) 
a + b ^ p — (2) 

(A 2) *5«tt>*E^S^y ^^A-e>^>^^^b4^ 
(B 1 ) c^M^SrjEfiig^Wt LT^tflE^^lt^fc^ 

ifefi^H — 6(7)-e^Vum* (y f^A^ftyiSli) 
te> y ^^A^^^f^^ (A 2) «rjEffi«4*ff £ 

[0 0 7 8] mK*J-u lE^r^y T-^-^v^ig 
Smit^o (Bl) SroEffiSfeKi: UT-&triEfigSri»^3t 
J£^j4<7}^7l^fcf3: s 30 



^ 1 0^ ^^<DWcM^M^mv<i&Tir^^t^ 
[0 0 7 9] 

[0ffi<offi¥fcK91] 

[Eli] *^^^tt^.^^>syf ^^rrift^/T 

1 -iEfiBft, 
6 -**^@& 0 



[HI] 



(11) 

[1212] 



0-149828 







o Li2Mn2 04 






• L1Mn204 


0C-! =i 




__iiliL. ii'u. 



36 40.000 



26C) 



90.000 
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